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Tab. 1 Compositions of NR compounds

Plasticizer
Materials
Aromatic oil LIR-1 LIR-2 LIR-3 LIR-4
NR 100 100 100 100 60
N330 50 50 50 50 50
ZnO 5 5 5 5 5
SA 2 2 2 2 2
Antioxidant RD 1 1 1 1 1
Antioxidant 4020 1 1 1 1 1
plasticizer 5 5 5 5 5
S 2 2 2 2 2
Accelerator CZ 1 1 1 1 1
Accelerator DM 1 1 1 1 1
total 168 168 168 168 168
Tab. 2 Microstructure parameters of LIR
Entry LIR-1 LIR-2 LIR-3 LIR-4
M, 24000 23600 25800 28500
M, 31000 35700 31300 40100
M./ M, 1.29 1.51 1.21 1.41
3,4-structure/% 6.94 28.47 50.43 72.90
1,4-structure/% 93.06 71.04 46.08 9.79
1,2-structure/% 0 0.49 3.49 17.31
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Fig.1 (A) FT-IR and (B) 'H-NMR spectra of LIR



Tab. 3 Microstructure content of LIR at different polymerization temperature

Entry ae 3,4- /% 1,4- /% 1,2- /%
1# 20 71.13 18.88 10
2# 40 66.03 24.84 9.13
3# 60 65.14 24.19 6.18
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Fig.2 (A) FT-IR and (B) '"H-NMR spectra of LIR with various R([THF]/[Li]) values
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Fig.3 3,4-Structure content curves of LIR with various R(|THF]/
[Li]) values



Tab. 4 Microstructure content of LIR with various R(|[THF]/[Li]) values

Entry R[THF]/[Li] 3,4- /% 1,4- /% 1,2- /%
a4 0 6.98 93.02 0
S# 1 28.06 71.94 0
o# 3 35.25 63.27 1.48
T# 10 48.1 48.25 3.64
8# 150 60.94 25.31 13.76
O# 300 63.21 24.24 12.55
RS L T RE T 2 10 AR A RS 3,4
3,4-%=72.9
e— gt ZE M 6B LIR 104 T80 2
3,4-%=71.5 = , . . 2] /,
8T 26 LIREIWMHABENHEURATIFZEENE
T 3.4-%=50.4 T=246C e
o -%=37. . N o —
A s © Fig.6 /& 75 J< SR A% I L 78 7 7l 3,4- 45 g 4 B 1
ey A LIR ({35 R B . & DL LIR o 34-45 0 & &
3,4-%=6.9 y
o (938 11, NR/LIR 4 & 44 K} tan sV (B B of 57 1) 35 1 A4
. . . . MR A Y. 7 NR/ALIR 2 &M Ed, LIR 5
B NR 3B, 9 252 B 90 46 o1 B — 6 43 » B NR/LIR
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Tab. 5 Physical and mechanical properties of vulcanized NR composites filled with different plasticizers

Entry Shore A Tensile Modulus at Modulus at Modulus at Elongation at
hardness strength /MPa 100% /MPa 200% /MPa 300% /MPa break /%
Aromatic oil 66 255 3.4 8.3 14.5 478
LIR-1 65 27.9 3.8 10.1 17.6 455
LIR-2 65 27.9 3.4 9.0 16.0 479
LIR-3 65 27.8 3.4 9.0 16.0 475
LIR-4 65 27.5 3.5 8.9 15.5 501
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Synthesis and Performance of Low Molecular Weight Polyisoprene with
Different Microstructure

Zhixuan Yan"?, Xiaojuan Zhang"*’, Jinlei Qu', Yongliang Gao', Jiwen Liu’, Lishui Sun', Lixia He'
(1.Engineering Research Center for High Performance Polymers and Molding Technology Ministry of Education,
Qingdao 266042, China, 2. College of Polymer Science and Engineering, Qingdao University of Science and
Technology, Qingdao 266042, China; 3. Yellow River Delta JingBo Research Institute of Chemical Indusny Co Ltd,
Binzhou 256500, China; 4.An Army Representative Office, Qingdao 266042, China)

ABSTRACT: Low molecular weight polyisoprene (LIR) with different microstructure were prepared by anionic
polymerization and applied to natural rubber (NR) reinforced with carbon black. In order to explore the effect of
polymerization reaction temperature and tetrahydrofuran (THF) on the microstructure of polyisoprene. The results of
FT-IR and 'H-NMR show that the lower the reaction temperature and the more the THF content, the higher the
content of 3,4- structure of polyisoprene. In particularly, THF has a significant effect on the microstructure of
polyisoprene. The DSC and TGA analysis show that the glass transition temperature and thermal decomposition
temperature of LIR increase with the increase of the 3,4 structure content of LIR. The LIR with different
microstructure was applied to the formulation of natural rubber (NR) reinforced with carbon black. The influence of
the microstructure of LIR on the properties of vulcanized rubber was compared. The results show that, compared with
aromatic oils, LIR can improve the tensile properties and dynamic mechanical properties of vulcanizates, and LIR
with high 3, 4-structure is beneficial to improve the wet slip resistance of composites and LIR with high 1, 4-
structure is beneficial to improve the rolling resistance of composites.
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